Mrk 622 is a Compton Thick AGN and a double-peaked narrow emission line galaxy, thus a dual AGN candidate. In this work, new optical long-slit spectroscopic observations clearly show that this object is rather a triple peaked narrow emission line galaxy, with both blue and red shifted narrow emission lines, as well as a much narrower emission line centred at the host galaxy systemic velocity. The average velocity offset between the blue and red shifted components is ∼500 km s −1 , which is producing the apparent double-peaked emission lines. These two components are in the loci of AGN in the Baldwin, Phillips & Terlevich (BPT) diagrams and are found to be spatially separated by ∼76 pc. Analysis of the optical spatially resolved spectroscopic observations presented in this work favours that Mrk 622 is a system consisting of a Composite AGN amidst a binary AGN candidate, likely the result of a recent merger. This notwithstanding, outflows from a starburst, or single AGN could also explain the triple nature of the emission lines.
INTRODUCTION
In the current ΛCDM paradigm galaxies grow hierarchically through mergers. During these events, smaller galaxies build more massive galaxies. Observations show that super massive black holes (SMBHs) are common in bulge-dominated galaxies. So, hierarchical structure formation implies that some galaxies should harbour two (or more) SMBHs of mass ∼10 6 − 10 9 M in their centre as the result of a recent merger (e.g. Begelman et al. 1980; Milosavljević & Merritt 2001; Yu 2002; Volonteri et al. 2003) . Merger-remnant galaxies with two SMBHs in their centres, known as dual AGN (see Gerke et al. 2007 ) should therefore be widespread. Mergers are very efficient at funnelling gas for both star formation and accretion onto SMBHs, according to numerical simulations (e.g. Springel et al. 2005) . This is a relevant process since understanding the onset of Active Galactic Nuclei (AGN) and how star formation is quenched constitute key ingredients to understand how galaxies evolve. Observationally, spectroscopic surveys like the Sloan Digital Sky Survey (SDSS) produced hundreds of Email: erika@astro.unam.mx candidates of nearby (z<0.1) dual AGN, (e.g. Wang et al. 2009; Ge et al. 2012) based in the idea that the presence of double-peaked narrow emission lines was an indication of objects harbouring two SMBHs. Although some of these objects turn out to be true dual AGN based on X-ray (Koss et al. 2012 (Koss et al. , 2016 and radio (Deane et al. 2014; Gabányi et al. 2016 ) observations, double-peaked narrow emission lines can also be the result of bulk motion of ionised gas clouds in the form of biconical outflows (e.g. Fischer et al. 2011) or winds, since in AGN they operate on spatial scales coincident with circumnuclear star formation (see Crenshaw et al. 2015) . Also they could be due to rotating gaseous disks (Smith et al. 2012) or jet-driven outflows (Rosario et al. 2010) . Therefore, a direct association between objects with double-peaked narrow emission lines with dual or binary (i.e., SMBHs have ∼ kpc or ∼ pc separations, respectively) AGN is not straightforward. As a result, the number of bona fide dual and/or binary AGN is still rather small, ∼20 spatially and spectrally confirmed duals (see McGurk et al. 2015) . AGN that have been previously observed in mergers with double nuclei (e.g. Bansal et al. 2017; Koss et al. 2016) can be found with their engines turned on before coalescence since both AGN are active when the separation of the nuclei is below ∼1-10 kpc (see Van Wassenhove et al. 2012) . However, much of the AGN activity in mergers do not happens simultaneously and there have been found systems where only one AGN is turned on.
Mrk 622, also known as UGC 4229, is at z=0.023 and is classified as a S0 pec. Seyfert 2 (Sy2) galaxy according to NED. 1 Among the first spectroscopic studies of this AGN, stands out the work done by Shuder & Osterbrock (1981) , who found that this galaxy shows emission lines with multiple components. These authors noticed that the profiles of the [Oiii]λλ4959,5007Å have a nearly rectangular shape and Full Width at Half Maximum FWHM 1050±150 km s −1 , while the profiles of Hα and [N ii]λλ6548,6583 Å were more Gaussian with a FWHM 350±75 km s −1 . In a recent study done with Herschel PACs (see Sargsyan et al. 2012) , it is found that Mrk 622 is a composite AGN, i.e. AGN+SB. The Spitzer/IRS spectrum shows that it has a Sy2 mid-IR spectrum (Deo et al. 2007 ) with strong PAH emission features. This source has also been observed with XMM-Newton and recently proposed to be a Compton-thick (CT) source (see Guainazzi et al. 2005; Corral et al. 2014) .
In this paper new high signal to noise optical spectroscopy obtained with the Intermediate dispersion Spectrograph and Imaging System ISIS, attached to the William Herschel Telescope WHT is presented. The aim of these observations is to check for the presence of a double-nuclei in its centre, i.e. to confirm whether this object is a dual or a binary AGN candidate or, on the contrary, if the double-peaked lines are due to the kinematics associated to the narrow-line region in the form of winds/outflows or disk rotation. The new optical data presented in this work allowed us to establish that the object shows triple-peaked narrow emission lines, and that this feature is also confirmed after re-modelling a previous SDSS-DR7 spectrum.
The paper is organised as follows: In Sect. 2 the WHT optical spectroscopic observations and the reduction process are described. In Sect 3 the spectral analysis and modelling of the optical WHT and SDSS data is presented. The discussion and conclusions are finally given in Sect. 4. The cosmology adopted in this work is H 0 = 69.6 km/,s −1 Mpc −1 , Ω m = 0.286 and Ω λ = 0.714 (Bennett et al. 2014 ).
OPTICAL SPECTROSCOPIC OBSERVATIONS AND DATA REDUCTION
Optical long-slit data were obtained using the Intermediate dispersion Spectrograph and Imaging System (ISIS), attached to the 4.2-m William Herschel Telescope (WHT) at the Roque de los Muchachos Observatory. ISIS has two CCD arrays, an EEV12 for the blue arm and a REDPLUS CCD for the red arm. The blue CCD was centred around 4500 Å, and the red one at 6999 Å. The gratings used were R600B and R600R which provide a dispersion of 0.44 and 0.49 Å pixel −1 , respectively. The slit width was set to 1.018 , this is about 3.3 pixels FWHM. The spectral resolution in the blue region is 2.06 Å (∼ 123 km s −1 ) and in the red 1.84 Å (∼ 84 km s −1 ). The spatial sampling along the slit is 0.20 and 0.22 pixel −1 in the blue and red spectral regions, respectively. The slit was placed at a position angle ∼-92 • and observations were done with seeing ranging between 1 and 1.5 . With this set up, two exposures of 1200 s in the blue (3550-5250 Å), and in the red (5860-7780 Å) were obtained. Data were reduced and calibrated using standard IRAF packages 2 . Bias subtraction, flat-fielding, wavelength and flux calibration were done to both spectra. For the wavelength calibration, CuAr and HeNeAr lamps were used. The standard star Feige 34 from the Oke (1990) catalogue was used for flux calibration. Sky subtraction was done using task IRAF/Background. Spectra were combined to produce a final 2400 s exposure time spectrum with a mean airmass of 1.22. An aperture of 3 was used to extract the 1-dimensional spectrum. Table 1 shows the log of the WHT observations as well as of archival SDSS-DR7 data obtained for Mrk 622 that will be re-analysed in this work.
SPECTRAL ANALYSIS
The Starlight code (Cid Fernandes et al. 2005; Mateus et al. 2006 ) was used to model the contribution of the host galaxy using a combination of simple stellar population models from Bruzual & Charlot (2003) . The spectrum of Mrk 622 was corrected for Galactic extinction using the dust maps by Schlegel et al. (1998) and the extinction law of Cardelli et al. (1989) . The most prominent emission lines were masked following the same procedure described in Benítez et al. (2013) . Since the AGN continuum contribution resulted to be negligible, only the resultant stellar continuum fit was subtracted to the WHT spectrum, in order to produce a pure AGN emission line spectrum. The spectral decomposition is shown in the upper panel of Figure 1 . The systemic velocity for the host galaxy was derived from the Balmer absorption lines by means of the penalized pixel fitting method (pPXF, Cappellari & Emsellem 2004) . This technique fits the host galaxy spectrum with a synthetic stellar population convolved with a kinematic model, which is defined by a GaussHermites series up to the fourth order (van der Marel & Franx 1993) . The stellar population model consists of a linear combination of simple stellar populations from the Vazdekis et al. (2010) library. To estimate the kinematic parameters a portion of the spectrum between 3810 Å and 4250 Å was used (see lower panel of Figure 1 ). Additionally, a smooth polynomial function of third order was used to remove low frequency oscillations in the continuum level. The uncertainties in the best fit parameters were derived from 1000 realizations of the fit, each time having the flux randomized by a normal distribution with a standard deviation equivalent to a signal to noise ratio of 50. The fits to the spectrum result in a systemic velocity of 6989.1 ± 2.7 km s −1 , with a velocity dispersion σ of 178 ± 9 km s −1 . From our estimation of the bulge stellar velocity dispersion and using the black hole mass M BH vs. σ relation given by McConnell & Ma (2013) , an upper limit value to the total BH mass of the black holes yields log M BH = 7.50 ± 0.12 M . Since Mrk 622 has been previously found to be a doublepeaked emission line object (see Wang et al. 2009 ), the profile fitting was done initially assuming two Gaussian components or 2G model. The spectral analysis was done using IRAF/specfit (Kriss 1994) . With this code the spectrum was fitted in three regions: region 1, from 4820 to 5040 Å, region 2 from 6500 to 6770 Å, and region 3 from 6280 to 6380 Å. The [Oiii]λλ4959,5007Å lines were fitted first. Assuming that all Narrow Line Region (NLR) lines have the same physical origin, the same FWHM in the 2G model was used to fit the [Oiii]λλ4959,5007Å lines. The same criteria was applied to the rest of the narrow lines in the blue and red spectral regions. The reduced χ 2 values for regions 1, 2 and 3 obtained with Specfit and the 2G model are: 1.534, 0.191 and 0.518, respectively. Although the best fit was obtained with the 2G model, a broad component with a FWHM of ∼ 1700 km s −1 was necessary to fit Hα. The 2G model resulted very contrived considering that Mrk 622 is a Sy2 galaxy, thus the 2G model was discarded. To check this preliminary result, the 2-dimensional (2D) spectra obtained with the WHT were revisited. The new analysis shows that there are three clearly spatially separated emitting regions in [Oiii]λλ4959,5007Å (see Figure 2) . These regions can be seen in each of the two spectra obtained before combining them. Between the blue and red shifted components the angular projected spatial offset is ∼0.81±0.4 pixels or ∼0.16 , i.e. ∼76.5 pc. The spatial offset was estimated with IRAF/IMCENTROID. Based on this result, we decided to perform a new fit but this time using three Gaussian components or a 3G model. The reduced χ 2 values for regions 1, 2 and 3 obtained with the 3G model are: 1.334, 0.158 and 0.548, respectively. The results thus obtained are shown in the upper panels of Figure 3 . All fits were done via χ 2 minimisation using the corresponding algorithm from Numrecipes. With the 3G model, a central Gaussian component is always found to be at the restframe, defined by the systemic velocity. In the blue region, the central Gaussian component resulted to be the narrowest of the three, having a FWHM of 234 ± 16 km s −1 . The other two blue and red shifted components have FWHM = 601 ± 40 km s −1 and FWHM = 427 ± 19 km s −1 . In the red region, the central Gaussian component has a FWHM of 210 ± 10 km s −1 , and a FWHM of 528 ± 64 km s −1 and 603 ± 162 km s −1 for the blue and red shifted components, respectively. These components are shown in blue and red colours in the upper panels of Figure 3 . The velocity offsets ∆V between the blue and red shifted components were estimated with respect to the restframe component and presented in Table 2 . Based on the results discussed above, the 3G model is the best model for fitting the three peaks in Mrk 622, see Table 2 .
Analysis of SDSS-DR7 spectrum
In order to compare our results, a similar analysis was done with the SDSS-DR7 (Abazajian et al. 2009 ) public spectrum of Mrk 622. The spectrum was obtained in MJD 52254 (see Table 1 ). The SDSS pure AGN emission line spectrum was fitted following the same procedure as with the WHT spectrum. For this spectrum the best fit was obtained using the 3G model. In the blue spec- Kewley et al. (2001) , the dashed line marks the pure star formation region found by Kauffmann et al. (2003) , and the dotted-dashed lines divide Seyfert/LINERS accordingly with Kewley et al. (2006) . Central, blue and red shifted components are shown in blue, red and black colours, respectively. tral region, the central Gaussian component resulted to be the narrowest of the three, with a FWHM of 314 ± 31 km s −1 . The other two blue and red shifted ones have FWHM = 619 ± 34 km s −1 and FWHM = 523 ± 48 km s −1 , respectively. In the red spectral region, the central Gaussian component has a FWHM of 276 ± 5 km s −1 , and for the blue and red shifted components the estimated FWHM were 513 ± 12 km s −1 and 548 ± 31 km s −1 , respectively.
Optical classification
Using the BPT diagnostic diagrams (see Baldwin et al. 1981) , an optical empirical classification for Mrk 622 was obtained. Therefore, three BPT diagrams were built using the line ratios reported in Table 3 , obtained with the WHT modelled data. The loci of the intensity ratios obtained in these diagrams are in fairly good agreement. In all cases, the blue and red shifted narrow components appear in the AGN region, whereas the central narrow-line component appears in one diagram in the composite region, and in the other two in the SB region, see central panels of Figure 3 . The BPT diagrams obtained for the SDSS data are not shown here because of their similarity in terms of both modelling and locus of the line ratios (c.f., Table 3 ) in the BPT diagrams. The loci of the three components in all the BPT diagrams show that Mrk 622 is a composite AGN (Sy2+SB) plus two AGN that are found to be spatially separated by ∼76 pc.
DISCUSSION AND CONCLUSIONS
The optical long-slit spectroscopic observations herein presented, show that Mrk 622 has three Gaussian components for the NLR, i.e. it is a triple-peaked object. Two out of the three Gaussian components, are separated by ∼500 km s −1 and lie in the AGN loci of the BPT diagram, while the third one (central component) shows Composite AGN line ratios. The spatial separation of the two AGN components is only ∼ 76 pc.
These results can be interpreted with different scenarios, namely: 1) A rotating disk or ring where double peaked lines are produced by a single ionizing source. In this case, Smith et al. (2012) suggest that equal flux double-peaked line-ratios are expected. Since Mrk 622 is Compton Thick, asymmetrical obscuration could be changing these ratios, so the validation of this scenario is not straightforward. 2) Since both SB galaxies and AGN can produce parsec scale winds/outflows, the blue and red components could be due to outflows. Following the proposed kinematic classification given by Nevin et al. (2016) , and based in our results, Mrk 622 could be an outflow composite source. Note that in this second option the rotation scenario is discarded. In favour of this option is the large velocity offsets between the [Oiii]λλ4959,5007Å peaks. However, it must be noticed that the classical asymmetric profiles usually seen in outflows are not observed in any of the prominent emission lines. 3) A jet-driven outflow scenario is also plausible, since Schmitt et al. (2003) have found in an HST image that there is [Oiii]λλ4959,5007Å emission with an extent of 0.95×1.3 at a PA of 55 • , perpendicular to the host galaxy major axis. To support this scenario, it would be required that the [Oiii] emission coincides with the radio jet orientation. New radio observations needed to check up this option are needed. 4) Finally, a scenario consisting of a binary AGN, with a spatial separation of ∼76 pc, and a central AGN-starburst composite is also a possibility.
To decide upon the various options allowed by the three peaks observed in the optical spectrum, high spatial resolution radio continuum observations of Mrk 622 would be required. These will reveal whether there is a jet that follows the direction of the [Oiii]λλ4959,5007Å emission, which will favour/disfavour the jetdriven scenario. On the other hand, if the three sources have radio emission continuum and AGN characteristics, then this will support the presence of a binary AGN, surrounding a central AGNStarburst composite. The analysis of radio (VLA), mid-Infrared (Canaricam) and X-ray archival data of Mrk 622 will be presented in a forthcoming paper (Benítez et al., in preparation) .
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